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Abstract 
Earned value project management is a well-known management system that integrates cost, schedule and technical 
performance. It allows the calculation of cost and schedule variances and performance indices and forecasts the 
project cost and schedule duration. The Earned Value concept was conceived by industrial engineers working in 
American factories over a century ago. This concept improved by the time and in July 1998, the Earned Value 
Management System became the American National Standards Institute (ANSI/EIA) Standard #748. By concise 
reports derived from using Earned Value Method (EVM) in the project, the manager is able to have exact information 
about the project details and also can mitigate the risks in his decisions in critical conditions of the project. It would 
be an early warning tool for a project control. Consequently, the project could be finished after a short period of time. 
This paper aims to explore the concepts of earned value method, its methods and metrics, performance measurements 
and forecasting project progress. In order to compare between EVPM method and traditional methods, the 
effectiveness of applying EVPM in a real project, construction of an educational center in one of the petrochemical 
refineries as a case study is explained. Reports derived from using earned value method in the project indicated that 
the manager was able to have exact information about the project details and also mitigated the risks in his decisions 
in critical conditions of the project. Consequently, the project was finished after a short period of time. 
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1. INTRODUCTION
Earned value project management is a well-known management system that integrates cost, schedule 
and technical performance. It allows the calculation of cost and schedule variances and performance 
indices and forecasts of project cost and schedule duration.  
The earned value concept was conceived by industrial engineers working in American factories over a 
century ago. These industrial engineers were astute enough to know that the relationship between their 
“planned factory standards” versus their “actual factory hours” did not provide them with a measurement 
of the true costs for the products they were producing. Only when the industrial engineers converted their 
“planned factory standards” into “earned standards” and then related these “earned standards” against the 
“actual hours” did they begin to focus on the true cost performance. The modern practitioners of earned 
value performance management still base their technique on the legacy left them by these early industrial 
pioneers. In July 1998, the Earned Value Management System became the American National Standards 
Institute (ANSI/EIA) Standard # 748. 
2. EARNED VALUE CONCEPT 
2.1. Defining Earned Value Management 
The Project Management Institute’s definition of EVM is a method for integrating scope, schedule, 
and resources, and for measuring project performance. It compares the amount of work that was planned 
with what was actually earned with what was actually spent to determine if cost and schedule 
performance are as planned” (PMI, 2000). 
The Earned Value Management System (EVMS) methodology is well and comprehensively 
documented in many public domain sources including Anbari (Anbari 2003), Christensen (Christensen 
1999), Wilkens (Wilkens 1999) and text books including Fleming and Koppelman (Fleming and 
Koppelman 2000) to which the reader is directed for a complete coverage of the topic. 
2.2. Cost Account & Work Package Concept 
The work packaging concept is well described by Elmore and Sullivan (1986) as small, discrete 
elements of work are budgeted with realistic and challenging targets and reassigned to supervisors to be 
completed in a relatively short period of time. (Overtime)… actual costs and progress are collected and 
compared to budget and schedule for each cost account (Elmore and Sullivan 1986). 
A Work Breakdown Structure (WBS) divides a project into the elements of work to be accomplished. 
Integrated with Organization Breakdown Structure (OBS) that provides the “Responsibility” field, WBS 
provides cost accounts, which function as management control points. Management control points 
represent the most detailed breakdown for project control where resources are allocated, costs are 
collected and performance is formally assessed (McConnell 1984).  
Each cost account, which has schedule and budget information, is a control point in cost control. It is 
the lowest level at which individual variance analysis can be made. The extent of breakdown of the 
various project elements is a function of work complexity and contractor preference (Abu-Hijleh 1991). 
2.3. Brief Review of the Earned Value Method (EVM)  
Earned Value provides the basis for cost performance analysis. If you want to know what’s happening 
to the cost of your project before it is completed, you need to know what the planned cost at any time was 
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and also what the cost of the completed work is. Referring to Figure 1, should this project manager be 
happy or concerned? 
Figure 1: Traditional time and cost schedule 
It seems that the actual costs are considerably below the planned cost. This appears to be good news. 
However, unless you look at the planned cost of the completed work, you don’t really know if this is good 
news or not. That is exactly the missing information that Earned Value provides. Figure 2 provides a 
graphical illustration of Earned Value. In comparison to Figure 2 here there is a third curve that indicates 
project progress considering both the time and cost factors simultaneously. It is called Earned value curve. 
In this case the manager would be able to judge about the project progress exactly because for providing 
Earned Value curve both the time and cost factors considered simultaneously and manager sure that if 
actual cost is less than budget physical progress is according the plan schedule or not. If physical progress 
according to plan project save cost and actual cost is really less than budget, on the other hand, if physical 
progress is less than plan schedule, manager cannot be happy because he cannot judge about the real 
project progress. Earn Value curve prepared according to Earned Value methods. 
Figure 2: Earned Value time and cost schedule 
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3. EARNED VALUE IN CONSTRUCTION MANAGEMENT 
Project control tools are commonly used in the construction industry. Unfortunately, many projects run 
over budget and behind schedule, which suggests that there is something wrong in our project control 
system. The Earned-Value method (EVM) is project control technique that provides a quantitative 
measure of work performance. It is considered the most advanced technique for integration of schedule 
and cost.  
Project progress is measured against an earnings plan, for example after a slower ramp-up over a 12 
week period to 15% complete, the project may be scheduled to 'earn' 3% progress for each of the next 
twenty five weeks, bringing it to 90%complete at Week 37, with 6 weeks remaining for punch list work, 
testing, and commissioning of the facility, which will earn the remaining 10%. Progress is earned based 
on the budgeted dollars or labor hours for completing various types of work. If steel erection has a budget 
of 10 labor hours per ton, then every ton of steel erected earns10 labor hours. The entire project is divided 
into the various types of work required, each with their own budget unit rates, with 100% corresponding 
to their aggregated budgets. Separate control of cost and schedule is vulnerable to distortions. For 
example, it is possible to be within a cost budget, but not producing at a rate sufficient to meet project 
schedule. On the other hand, it is possible to be meeting schedule, but also be over budget on cost. With 
EVM, such distortion is less likely because progress is itself expressed in terms of budgeted rates. 'How 
much work have we done and how much do we have left to do?' 'We've spent 70% of our budgeted labor 
hours for doing steel erection, but have earned only 60% of our earnable hours, so our productivity is 
poor relative to what we expected. We had better get some more workers in here so we can catch up.’  
Where cost risk has been contractually shifted to others, EVM is less popular. However, where cost 
and schedule risk are partially or wholly vested in a single entity, EVM is currently the best available tool 
for controlling projects.  
4. USING EARNED VALUE FOR IMPROVING A CONSTRUCTION PROJECT (A CASE 
STUDY) 
In order to compare between EVPM method and traditional methods, the effectiveness of applying 
EVPM in a real project will be explained in the following. The project is construction of an educational 
center in one of the Iran’s petrochemical refineries stated in Booshehr province.  
According to first plan schedule, project started at September 29 of 2003 and due to contraction it 
should have been finished after 15 months. The plan schedule of project consisted of four responsibility 
levels and 1310 activities. Total budget of the project was estimated to be about $2810000. Figure 4 
shows preliminary plan schedule of the project. 
Unfortunately after 12 months of the project performance, physical progress was disappointing 
because the actual progress was about 45 percent lower than the plan schedule. By considering these 
conditions, it was forecasted that project early finish time would be in twenty months later. In this case, 
project total cost would have been increased by 30 percent. 
In order to improve this weak performance of project progress, the manager employed a new project 
control team. Previous project control team had been planned and analyzed the project using traditional 
method; but in contrast, the new team applied EVPM method in their planning and analyzing. 
First of all, the new team studied the plan schedule and Work Break down Structure (WBS) of project 
activities, project responsibility levels and relationships between activities. After two weeks they present 
a new plan schedule by changing the first plan using Earned Value method. In order to achieve the new 
plan schedule, the team focused on critical activities, especially those with considerable delay of 
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performing. Then by increasing the cost and human resources of these activities, they reduced the total 
duration of the critical and other dependent activities successfully.  
Figure 3: Project view and location  
Figure 4: Plan and actual progress in traditional case 
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Figure 5: Plan and actual progress in Earned Value Method case 
Another deficiency of the traditional methods was that in physical progress of the project only 
activities were receipted to be performed that whole 100 percent of them had been completed. For 
instance looking on Figure 6 activity 1 is completely down but activity 2 is just 40 percent completed. 
Traditional reports in the measurement time of project tell the manager that only activity 1 has been 
completed; but EVPM reports consider both of activities 1 and 2. For example by using Fix Formula 
method (25/75), each activity that has been completed over 25 percent would be considered as a full-
completed activity; this will convince the manager to consider both of activities 1 and 2 completed but 
with some variances in activity 2. 
Figure 6: Percent complete of activities 1 and 2 in reporting time 
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By Concise reports derived from using Earned Value method in the project, the manager was able to 
have exact information about the project details and also mitigated the risks in his decisions in critical 
conditions of the project. Consequently, the project was finished after a short period of time. 
5. CONCLUSIONS 
Earned Value Method is a relatively simple project management tool which integrates project cost, 
schedule and technical performance into a single project measurement and management system from 
which objective measures of project performance to date and predictions of future performance are 
readily derived. 
By concise reports derived from using Earned Value Method in the project, the 
manager is able to have exact information about the project details. Its importance 
appears in a number of ways: 
x Early warning of a deteriorating situation creates an opportunity to do something about it before it is 
too late. 
x Accurate forecasting allows better decisions to be made about the course of the project. 
x Accurate forecasting allows better decisions to be made about matters outside the project which may 
be influenced by the progress of the project. 
x An open and verifiable view of progress improves sponsor confidence. 
Finally the manager can mitigate the risks in his decisions in critical conditions of the project. It would 
be an early warning tool for project control. Consequently, the project could be finished after a short 
period of time. 
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